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yX^lV, "ha^y. y^f^ATSF, N- 

^ -j-n to y h y , Btigxf-;^ h y ^ +ivitiv v *->i 
x-h. -hu<y*£y* tg-ffc^yvM/k n-fk^yv" 

•4/k f h^t H'of-^xy, ^ f-;Ux;^df v 

K. 3-**-^-2-**ir/y K>\ xf-i/y/yn 

[0 0 4 83 L"C«4, t^JOaHJKOitf)*^ 

flittJtt* Wilf . L i C 1 0 4 , Li 

BF, , LiPF 6 , LiAsF 6 s LiB (C 

6 H 5 k LiC 1 . LiBr, L i C F 3 S0 3 . L 

iCH 3 S0 3 . Li (CF 3 S0 2 ) 2 N. Li (C 

F 3 S0 2 ) 3 C, Li (CF 3 CH 2 OS0 2 ) 

2 N. Li (CF 3 CF 2 CH 2 OS0 2 ) 2 N. Li 
(HCF 2 CF 2 CH 2 OS0 2 ) 2 N, Li ( (CF 

3 ) 2 CHOS0 2 ) 2 N, L i B [C 6 H 3 (C 

f 3 ) 2 1 4 m<r>-nitzizzmxtv>M&to£%tfz> 

Z t tfT* h . 

[0049] iaTfc*fW*0 'J +*7 AZiWKfifflflffiffi 
[0 0 5 0] ( 1 ) tf^SRft 

icps ( wm&^mcr y x~?ttftfimi > t <t y 

^JtLfc„ 

[00 5 1] (2) 5 0%m«fS (d 50 ) 

J; OfiJ^^^^r^WL- (7?y*-7 

5 0%mS@ ( d 60 ) LT Wc. iltt, 

0. 2 gJMi LT<0*20c cfcAfU SfeCTp 

flRco^-cavSWJS- 2~3»&ii;irt:i0>£JHvvt-M ~yy 

[0 0 52] (3) JtHEffll 

fltt £ Sfc B E T ffi £ vc flWr-f $ c i: J: 9 ttmm 

ftj^&HBELSORP- 3 6CJ: Oil^L-t. 
[0 0 5 3] (4) I(SiB 4 ;021)/l(Si;lll) 

Stl/CSicodlDffl. SIB,O(021)lBfcWJ&f4t: 
- ? £ iPiJSt" I) . ^' v ? / 5 ^ y H £ l&ft L ft -fft 

C7) t°- 7 5£ £frt> t 7 Jt I (S i B 4 ; 021 ) / 1 (S i ; 1 1 1 ) 
[0 0 54] (5) 1(C;101)/I(C;100) 



•LTS8B«(101)iB3&»^<Oiatlf»i:K*<O(100)Si*»fe<0 

(fctt L^*l-?ft<0t*-?3£J£rt^ t-?»*JtI (C-.10 
D/KCilOO^gtBLfc. 
[0055] 

[0056] H»>J 1 

(*fc£9 9. 9%. d so = 10/*m 
«* ( tt* 9 9 . 9 % ) SrftMlgT" 1 %^Jn LT-- 
^- £ ffl v VT-HHI-& t d <ofi^*2: 7)Va'y% 
1 4 0 0 "C i -C'#?fi L Z OfflST 5 B#ra^ L . M 

t"^ 3 timttitmtt n t c «t y y ^-n? 
/ncio-ciwMi. mmtmzm^xwgm&tzz 

tlZX*). 5 0 ( d 50 ) V 1 5 n mCOfmm 

tz. zm-M<?)itmmte5 . lm^ /gx-b^fc. z 
conmxumvxmMit^M^ s i b 4 cot-^ti® 

iJS^-t'f-^SSSibl (SiB 4 ;021)/I (Si ; 111)140 t% 

[0057] ^*^?g-§rW3^«^*7 0m*%lC 
*tLT, ^€?f l Ji:LT*-m'y7"7v7Sr2 OMM.%, 
yy~-t LT^'Jr h77;^nxf-U-y^*Sr 1 
0-g&%MtXffl&l. m. lmm»<0«ffi>'-hSr 
ffSRU, lcmft (MC»2 1mg) CflJOaiL 
3RtmtCtt*LT»l 5mg) , IttTibSCu^y 

i/ a tE*-r s c: i o asm® *f&& l ^ . 

[0058] ±!EfiKS«fii^*«iT^mfl§^ttS:i?«t 
ifcftt:. *tffi, #B3®ty^r>A^S$rffl^^H^ 

xf-;l/* - h rtW&fflL ( f*«JtT 1 : 1 ) 
ICL i P F 6 Hmol/1 WW&TJMf Lfc i^Srffl 

^fcje** (0.5 mA/c m 2 ) Tit^oi^. Hffi 

«Hi40v*>4>2. ov (y^-^^Jia^) kLfc. 

^*(4tt@^m^M* ? 2 500mAh/g, %BI%1E 
§1;// 2000mAh/g X'WM&&V Z>H 5 0 0mA 

[00 59] 

s^ais&ffl^-ciisps-rs^ttccty- 50%^ 
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siB 4 t*tj&t 

? *qt W & £- ? k k *> (c«a $ *U f - ? 5$ 

JKJtl (SiB 4 ;021)/I (Si ;lll)ti0 . 0 5k&9, WW 

<o * ? t ^ if t mm ix v ^ . 

[0060]Cl<7)J:3fc: LTPML£*^*^*I£«tt 

ots& , i *j m$^wmfmMx®mmM%L fr 

2400mAh/g, ttHSflt&ia^ 0 0 0 m A h/ 
gTDJJ^4oX{24 0 0mAh/gfc/h$<, 20S 

Ja8W4«*oX*«{ J k ^ if* bftfjrfri tz . 4 £ 2 0 g 

iattw*»ifc*j «- ^ t s*g»4« t ^ t' t -r ft 

LTVVfc. 

[0061] mmm3 

in&tmx' 5 0 %mm itziifri&mm 1 k n 

<t4*'>*»±lfiltC4 8. 9%X'$>itz. nwz 

^*£Wg#tt£H»* £ f y 5 /WC J: itBW, 2 

a (d 50 ) *<5i«m«B5f;*tlfe. *<0»*tf>Jt£iffl* 
{42 5. 3m 2 /gX'h-ytz. &fc£W*m£X*S0#r 
flSLfctSft, SiB 4 £*tJE1-*t-?*^fc*fJE 
f & t k k t C:«ffl3*U £-?!ISifcI (SiB, :02 
l)/I(Si;lll){40. 88k&9. *^*<7>H8SjWi*fc 
S^tT^^kftt-as i B 4 #£j£LTVvfc. 

[0062] znxstz bxmmttz^m^im^ 

1 1 mtMkft xm&mmzfi -> tz . * 

80 0mAh/g, UJEIJMISJ|*«5 0 0mAh/g-C 
1$PgftnX{43 0 0mAh/gk/h£<. 20@W& 

imAoxmi t ^ if* bti% fritz . a £ 2 0 1 12m 

w*ft«t: *s wt iJWSgJKita k ^ fc* 3&b $>-f fttifc 

[0 0 6 3] JtKffll 

S3Rtt*(««9 9. 9%) £ '.M-^Z&lMfflt® 
gftRCfflv^. *<9l»**> 5 0 (d 60 ) til 
O/imTAO. J±?M{48. 7m ! /sX'hitz. Z 

<0ttm. ^£ffiYSM(4W0*'ffi£:l{4 2 0 0 0mA 
h/g^^tW). ttQfttgfttf 3 3 0 0 m A h 
/ g TfcJfllgiD Xlil300mAh/gi ^^{C^$ 

20@-Ct8OOmAh/gk*#<. ^<7)fM*^{Cfi 
TUT7HHTJ:a*{»<0mAh/gt*-jfc. dtfjfc 

iWiWftt k i ftftVSftttftk&IKT LT 1 00 ST' 
2 0 0 m A h / g (C * T'^*>3£tf & k . U f-f AZ&m 



■[00 64] It KM 2 

**)»*<0lfc&ffiflBi 2 . lm' /gX'bitz. ftbix 

tzmwztttih^mmms.ttxs 4 . 5%xh 
itz. ttzzmmzxm®VTM%.uzte%. sib 4 
i b 6 iznm^&\:-?i)^mznmf%>v-?t 

k tCfffllSn, t°-?3£j£JtI(SiB 4 ; 021) /I (Si; 111) 
{40. 9 6k^r0. *^* s iSil^iav§L?t*^S- 

s* { siB 4 *m.ixm-i. s^Kiossv^* 

Jajgc7)*^^« ( S i B 6 ) anFFft£j£l/Otf:. 

[006 5 3 ioj;atL-rilML-^*^-irWa«« 

fmttmmmi tmmvfkftxmwmmzfT'ifz. -e 

3 7 0mAh/gkffl;<ffl^'=>fL. S i B 4 {CjP^.T§ 
A>tiS«lK<0*^'ft^« ( S i B 6 ) imtFtilZtota 
®fitm%&tfl 7 0m Ah /gb1ffit,Z>b% fr^tZ. & 

tzfttmom'omuzx'). 2®mmz ^z%m® 

a*5ffiTLlO0eT14OmAh/g{C^S^k% 'J 

f">Az<^«'ffik LxmmzMiz^itOX'bitz. 

[0066] ^Jg<5ij4 

;U5^tfflV^T»W». 3 2 5^ y^^zX 0^SV\ 
9. 9%. 32 5^7ya7yy-) J^fMt^ 

w t %mix a< m& ttz i> <n% pmBcoBsmwft* 

KfJAU *¥<r>^tzJl*tzX'®mitz. ZWSRfflifk 

ZmWFlzX-oX A r 1 0 'J 7 wu/aaLfc* 1 

4> . » 1 2 °C/^-co#S2Jgt- 2 9 0 0 o C* 1 1 

co~&mx i B*ra«» i tzmzm& t xm& i tz . niva 

comwm-%<?)x®®iJi'*?->frb8m<7>(m)Mfr 
b<D®ffime>v-?%mHc-,m)i:9m<7)(i<xi)mfrt> 

<O0WKO t - 9 1 (C ; 100) k <0Jt I (C; 10D/I (C ; 100) 
•MSeL^^. I(C;101)/I(C;100) = 2. 6X'$>itz. 
ttz. t^m^mtl • 2wt%T£>ofc. 
[ 0 0 6 7 ] i W i a C LTf»fcllift'[fc««*m»*fc 

^^^j 2 xn tntivx&tsmwt wsiftnm&fo ( 
fljastm©* : *»>3R**a«*m»*= s o : 2 o 

(fiftJt) ) 500gtx^y-;^l kgk^ASt" 

-t^A l . sst-^ 1 n#r B iw* ttzmz . 

fflv^TK?IPjflLT»o3tr«Lb^*Sr 1 0 0 e CX'2 

[0068] ZCOjz o l/ZLXWM LtzW&®M<?) 50% 
MS (d so ) (42 8/im. ib«HW{43. 2m 2 / 

g, xmmfrmfex$fotzt°-7®mtusw i ;02i)/i 
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(Si;lll)ti0. 0 5T$>ofc. 

[0 0 69] zcoxoiz txfthtitzWL^ymzmmm 

t tT^'J^o-(t,f ^Uf> (PVdF) 1- 
*j-)l>t°v<) ]ty (NMP) £?i3ijk LT?iI$Sr#i5 

lmmJJcOl;1iv-h£fMU lcmXlcmfttU 
0tlitm@l;ffi5:^ML^. Mffi^i^l • 3g/c 
m 3 t,zltz. 

[0070] .bfetffi'tffiOlMiTcomWf ttSrfHIt 

kl i c 1 4 Hmoi/i com^x-mmLti hcom 

nmzfemffi (0. 5mA/cm! ) tif^o^. me 
iEll(iOV*^2. 0 V CM-^i^E^S) kU ft 



7ny h^.-^'co^# 

(72)^b«# m ±w 

SOMflff ttfflK*#HT 2 - 6 - 3 «tB* 



wmzi o oni^o® w:. 

[007 1 ] ;:<0«ffiiFfiISS«fc: J: f . WMMtib I 
tt*l gifc 0«ib«c<7)2RttSftt:*N-6 1 0 O0@?) 

£$I5eL£ . ^tfXSS, **tf)ttlBS*Ui 7 4 4mA 
[007 2] 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



